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[fti] 



R 

HO-CH-C - C-OH (!) 

TfH^ (3) ^tisa-tKn^i'/N^^iii^i^tt^i^ 

Ux^/l/P (3HB-CO-3HH) 1 * fc« 2 Sa«CD^K«* 

[ft 2] 



CH 3 

HO — CH — C - C- OH 

H 2 O 

[ft 3] 



C 3 H 7 

HO — CH — C — C — OH 

H 2 O 



(2) 



(3) 



tfh-ym, ^hutr^^j^i, jKHu^if-fvM, /u^*;v>ftxi, 
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, i>K7^3^t5«, il^v^jjxl, xi/^Eti/^i, nj^n;ti/f 

th '^ AE ^^-^fm 7»-fe^r^3K9H, A>t5t7i, Air 
*vzltm. *M7xa^i, M7*^ri, ^ 

A5dpTl - ^>vif-fvl, TJjifvziTm, *7h^7 

cr-f^y-^^TM. ^*-A^i5I f 94V*7t/xM, W 



2 
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if ^ 7xas jcia*©^««i«i«t 0 

[gf#^l 0] ^-U-^-^'D'J^T • 'JjK'Jr>f*0XPR2S^T' 
[if^i l] ^n'E-*-, ^-^-^-^-v^-f # • v;i/ 

^ &m&m 7 xtt 1 1 

[ff^^l 3] #-^# — # — jflt^f-v^^-f # • h — -tJ-CDA LK 1 S^T' 
& « 7 * 14 1 1 JCS*©^K«^ 0 

tlflCPHA^iaMttfif, PHA^j*|«i^J:flt (r) 

[0 0 0 1] 

^^/©g&^tcw-rs. #l<«, grftsatat (±*, M/ru m$) ©tt? 

?K U X X ^ /!/© §g*t { C ffi + & % <D 7? & S . 
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[0 0 0 2] 

• (KT3HBi:*t) ©^JKUv-TjftsjKU-a-tKn^^Kft (jkt 
> P (3HB) tm+) X *2bV r 1 9 2 5to^.^'r';^ (B a c 
illus megateri urn) T?**JJC^$ tifc. P ( 3 HB) ttffcnr 

aft******;, e«wiia»*»Tf*«flsrK:dMPs*i«rt^&, awc^s'i,^ 

^y->^^Viri:LTaBS*lT*fe. L*U P (3HB) IMMtt* 
[0 0 0 3] 

*<Z>tpT% 4»Mf« 57-150393 5 9 -2 2 0 1 9 2 

^i*if(C3-fcKn^i/l^ (3HB) fc8-tKn^m ( 3 H V) 

(OTP (3HB-CO-3HV) ®W&#&#M 
^3*lTVV*„ w© P (3HB-CO-3HV) fcfcP (3HB) fcJfc^S fc** 

' 5P (3HB-CO-3HV) ii3HV^^^$ft%, -£*UC#e> 
[0 0 0 4] 

^l^'jxXf;i/ («TP (3HB-CO-3HH) fc**) fc«fc tf-£0D«g3i 
^ttCo^TIMl^Sftfc. #i?5-9 3 04 9#^#^J;tJC# 

- 2 6 5 0 6 5*A*K:^f *IB*S*ITV^. ift&O^iCP (3 
HB-c o-3HH) ©»36#Sctt, ±iiU«ihfeTin€^ • *-yfcf 
^(Aeromonas caviae) SrMV^T* l/>f >Sk*f<Oj|gJKf»^^-y 
-^■f^/*©«rl»^6»Bl*jS-rS%© Tftofeii p (3HB-CO- 
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(D>&mzmirZ>ffi9Z%&ZtlT^Z> (Y. Doi, S. Kitamu 
r a , H. Abe, Macromolecules 28, 4822 — 48 

23 (1 9 9 5)), z.<?>m&T>\zmm&&i 2m&±<D$mmzm-<DMmm 

ilbTTin^-HlfiMU 3HH#1 1-1 9mo 1%©P (3 
HB-co-3HH) &S&#££bTV>« 0 3(73P (3HB-CO-3HH) & 
3HHtfr&m<DmmzUfc1fivX. P (3HB) ©*<T|ftHEKfre>&J&K: 
^«fc&tt«&3V#-«fc3tC:&y, P (3HB-co-3HV) *±mZ>mn&*m 

[0 0 0 5] 

P (3HB-CO-3HH) &4it5 7xn^ • dp -v fcf x. <fc *J P H A ( 

*'JtKn*w*^l) ^»3R*^^^n-->^snfc (t. Fuk 

u i , Y. Doi, J. Bacteriol, vol. 179, No. 15, 4 
821-4830 (1 9 97), 4M¥ 1 0-108682) „ ^ifrfc-?- £ 5> ;b 

^h-7-a-hD77 (Ralstonia eutropha) (fB~T;i/:fr 
U^f #X • (Alcaligenes eutrophus)) 

fcmXl,it&MM&1fc$:m^TP (3HB-co— 3HH) &^jg&ffofc*§* 

8 0%#3g/&3jrifc (T. Fukuif Appl. Microbiol. Bi 
otecnol. 49, 333 (1998) ) c £ 7<IIf CDI1^>««§: 

m^nvr=iP (3hb-co-3hh) <Dmm^m%m^ tlT (WO 0 

0/4 3 5 2 5) . L^U *i^^t^S^C«^:-g,^jgffi^ifa^$tlTV^^^^ 0 
[0 0 0 6] 

^CjjfUV-P (3HB-co-3HH) }i3 HH=E^mSitT, 
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[0 0 0 7] 

*j£JC&oT. 3HB0fIMf^57tf;i/C oA^i$j:<4It5t 
#i f>*l5if Ife^iffi/KU x^^©41W^ L e a f £>JC 

<£ oT^ffotlfc (Microbiology, vol. 142, ppl 1 69 

-1180 (1 99 6)). ^:<£>— a^fe-s-tf-^^nv-e-fex • iz;i/fcf£/:n ( 

Saccharomyces cerevisiae) IC ^ h — 7 • 3.— h 
^ X^ililLt^tt^ZlillCioTP (3HB) <DWm (#V*?SA0. 

5%) $r^brvN§ 0 LfrL. &m$z'v$imzthZtfv^-i l zm<Tm^&m; 

*m-?Z>P (3HB) T^ofco 
[0 0 0 8] 

ngle Cell P r o t e i n t LT&@ $ ft, ^ ;i/ VJUrt^ 7 >f > &^ 
*lT#fc 0 ^f'J a c e t y 1 - C o A W j: < 4 

£Vffimz*t2>ZL£.*>!iSm'e2bZ> 0 fit', ffiJlfc^ffiSr^-TS P (3HB- 
co-3HH) %#«&fliV>T^jS"r«*iS3S«*«)fe*lTV^fe 0 
[0 0 0 9] 

^#Pft^otftlfc*ffiS:^'rSP (3HB-CO-3HH) ^©^'Jx^f^ 
[0 0 10] 
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*/ r ;i/ # > 1? £ £kM& L T & § U x x JV O) fc f •§> - S 

[0011] 

[ft 4] 

R 

HO— CH— C— C — OH (i\ 
H 2 O 

[0 0 12] 

33T% r^^j ^ii/KU x^^i/^fcgB^i-^m^-T-M^lca^^^ 

Sift, #A#<Z>^MA^DTV\T%J:VN%©ai-rs„ 
[0 0 13] 



i 
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(i) rnn 

mmtz>Bmatmzfflmi$&<, mmowumm (m«ifo, atcc 

iZ^nZtlT^ZTZsPUZl-rJ tfhM (Aciculoconidi 
umM) , y^r?nVJt*?J~?m ( Amb r o s i o z ymal) , TJIXU 
TXti^m ( ArthroascusM) , TJl* A Vl ( A r x i o 

zymal) , 72/atfy« ( Ashbyal) , Azfi?x>\ZTM ( Bab j 
e v i al) , styi/yfh—TM ( Be'nsingtoni aJR) , # MJ 
^TX^j^I ( BotryoascusjR), h U ^if 7l ( B o t r y 
ozymaM) , 7^>y ^;7^ftXl ( Brettanomycesjg) , 
hT^L ( Bulleral) , t^a. U U v>f tXl ( Bulleromy 

c e si) , 3r-Y>^-V #M ( Candidal) , i/fnv^t^H ( C i 
teromycesM) , ^^tfX/jf^M (ClavisporaJR), * U 
^hn^^Xl ( CryptococcusM) , is 7s h7-f uA^'r-i V A 
M( Cystof ilobasidi uml) , fVtl) tV^ft^I ( D e 
baryomycesM) , fvjJ^M ( Dekkara|) , jK^xn 
Zfi/TsM (DipodascopsisI), tf#7jt}7M ( Dipod 
a s c u si) , I-I7I ( Eeniell ajg) , ^> K^-f 3^t9l 
( EndomycopsellaM) , ( Eremascus 

M) , l^-fe ( Eremotheci uml) , Xn/tS/^-f 

( Erythrobasidiu mJR) , 7 ac n V-Y iZ^M (Fell 
omycesM) , 7>f D/tS/^-f ( Filobasidi um|) , 

#9 * h V-f i2 ^1 ( GalactomycesI) , bV 7 ( G e 

0 t r i c h u ml) , jf^f ^ — =E y ^ M ( Guilliermondel 

1 ag) , /\>-fe-yx;tf^M ( HanseniasporaM) , 

91 ( Hansenul al) , /Mz^icyM ( HasegawaeaM) 
, -v>n7l ( HoltermanniaM) , ^^^T^^J^JS ( 

HormoascusM), /N>f7*t^7l ( Hy p ho p i ch i a|) 
, Y^y^-rm ( IssatchenkiaM), 7 DX^^M ( K 1 

oeckeraM) , ^ □ :n^r^*/}f ( Kloeckerasporal 
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) , ^nv-f -fe^M ( KluyveromycesJI) , uy KTM ( 

KondoaM) , #^-f ( Kuraishial) , ^ )VV^ ;v -f 

-fexM ( KurtzmanomycesM) , n^3^^ij^-f >7i>M ( L e 
ucosporidiu ml) , U 3ft v-f iz (LipomycesI) , n 
(• LodderomycesM) , V7ti?7I ( Ma 1 a s 
s e z i al) , ;* hi/a-n^-f 7l ( Metschnikowial) , 
A7^P7M (Mrakiai), V-f ? VItMvJK ( MyxozymaJ) , 
FV-71 ( N a d s o n i aJU) , ±^^V^rM ( Nakazawae 
aM) , #V h^JK-^M ( Nematospor aJR) , t^^x7i ( O g 
a t a e al) , ^-^.^y -5*-f ( Oosporidi u mJR) , 7^ 

V ( Pachysole nJR) , 7 T^n^sK^M ( Phachyti 

chosporaM) , 777<f 71 ( Phaff ial), tf^TJH ( P i 
chi al) , n KX/K'Jr>f ( Rhodosporidi uml) , 

□ Kh;i/^M ( Rh.odotorulal) , t>^n7^txj| ( S a c c 
haromycesM), ty^DV^f n-f^I ( Saccharomyc 
o d e si) , t'>An7-< nzfi/7.m ( Saccharomycopsis 
«) , 1JM hX7l ( Saitoellal), ^^f7a ( S a k a g u 
c h i al) , -tJ-^r — J XzK^M ( Saturnosporal) , l/^J-?*? 
X hX/KU^->M ( Schizoblastosporio nJR) , 
# □ v-f ( SchizosaccharomycesM) , S/a. >7— ^" 

iTXM ( SchwanniomycesM), XJffU 7 s -f ^-JK^^jR ( 
Sporidiobolusi) , n sK n V-f tXl ( Sporobol 
omy c e si) , Xrf?a A=3f ^ T« ( Sporopachydermia 
M) , ^t777 7XA^1 ( StephanoascusJH) » ^f'J 
hV^f -fe^M ( SterigmatomycesM) , X^U hXtfVr 
4 ^AM ( Sterigmatosporidiu ml) , */y\f7k% -y y 
M ( Symbiotaph'rina*) , ^>^f^V-ftXl (Symp 
odiomycesM) , W *V>f 3 ^S/^JR ( Sympodiom 

ycopsisM), hjl/7^7l(TorulasporaI) ( h U n 
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XJKUX9M ( Trichosporiellal) , hVnxtfnyM ( T 
p i cho s p o r o n«) , h'i^^I ( Trigonop s i si 
) , yftiri ( Tsuchiyae a A) , f^-^V^ -fe^JR ( Ud e 
niomyce s|) , VA,Wt**M (WaltomycesM), 
*~ A " 71 ( Wi cke p hami a A) , ? -f # - a* a: 5> « ( Wi ck 
erhamiellaM), *Y ( W i 1 1 .i o p s i s A) , 

^V#-«f>f^A ( YamadazymaM) , ^ntf-fTA ( Yarrowi 
a A) , ^-f =fT^*^A ( Zygo a s cu s A) , if>f ttviiU v-f -fe 
*M ( ZygosaccharomycesB) , if^fzlVj ij^^l ( 
ZygowilliopsisA) Xtttf-flTlf-fvA (Zygozymal 

(Candida malosa) , ^ u V J y • y jtf y ^ ^ # (Yar 
rowia lipolytica) ##*bV*#, #{c^>^ # . h 

(2) 5KUx^^^{cB5#"r*»^ifeOflc3HS?- 

©**fcw***«*»^jw*i,<, rm* (2) wan* 3-1* kd^ 
ismmnrmft (3) ^sftss-n Kn^j/A^^^t^tT^s 

Sl^UlXr^P (3HB-CO-3HH) ®MtCH£?«ra*e?*C 
[0 0 14] 

[ft 5 ] 



CH 3 

HO — CH — C — C — OH 

H 2 O 

[0 0 15] 



(2) 
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[ft 6] 

C3H7 

HO — CH — C — C — OH (3) 

H 2 O 

_tiB— 185$ (1) T*m£*i5 3 -H Fu**/y;\,ijym*&m&LT&Z>tfV 

0-10868 2^&mKmmzftT\ / ^tfV3LXT)i<&f&Bmmte : ¥-%:m^z> 

-t^tS. _hfa^U^X^;^^^»^-?^ LTfcJ:, MAlt' PHAM 

fc § ^fiiiite^ £ M v \ r % & „ m <z>^Si3t<^- tltft 
^»©«®xN;i/CoA^?;v-t^§ (r) -3- 
£ Fn^^7^l/Co AlzmmtZ (R) MMKHM^CoAkF^^-f 
31^?- (T. Fukui, et a 1 FEMS Microbiology L 
etters, vol. 1 7 0, 6 9 -7 5 (1 9 9 9) ) Tiz^^C 

oA&nlfttT ! E;v-1f*63-fcKn*S//fy^CoASMt5i8-{r 
hf^^-HfaMg-^ • N AD P Ht#t7t h 7tf ^/C o Al5cill^-f ( 
Peoples OP, et al J. Biol. Chem. 2 64 (2 6) 1 
5298-15303 (198 9) ) & £*l£ 0 
[0016] 

>f^->'J>F7t7 (Candida cylindracea) (Y. 
Kawaguchi et ail, Nature 341 164-166 (1 
9 8 9) ) ^^^^f-f^'T^h-f (H. Sugiyama et al, 
Yeast 11 4 3 - 5 2 (1 9 9 5) ) ttilgmfCTG^ d>f £/> 



1 1 
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&m<z>mfcm-% ctta, ttg, ctt, ctc, cta ) izmmi>fcmte 

[0 0 17] • 

o «^K7xn^t^ • ^tlfi©PHAiMII^ (R) MMKix; 
-f^oAfc^- tttt£KF©G 0^^**1**1 6 7. 16%, 65. 77 

Atfa^^^^y-fey ym^-f-- i?T?fcfc3 9. 5 5%$fcALK2 -AXIZ3 5. 
[0 0 18] 

■f®CTG3 K>&TTA, TTG, CTT, C TC * fc»±C T AC3gift 

o 



miE#2 001-3063495 




#2000—396955 

[0 0 19] 

m& (4) IZmZtiZ,. j; V^mUK&^Tit. ±m& (2) T^StlS 

3 -t: Kn*S/|frBfc£_bSB3; (3) T?s*3fts 3 --fc Kn^S/^-fri/lfti: 

m&VTtez&m&tfv ^xtjip (3hb-co-3hh) -e&y, tib— jR 

3$ (5) jC^$tlS„ 
[0 0 2 0] 

[ft 7] 



r r 

H —J— O — CH— C — 

L H 2 



c 
o 



-OH 



(4) 



m 



[0 0 2 1] 



[ft 8] 



r CH, 

H — J-O — CH-C — C 
L H 2 O 



m 



C3H7 

O — CH— C — C 

H, O 



-OH 



(5) 



n 



(3) *e^»3H*-fey h©^£§ 
UASf0DNAS?J0m ^gaMS^O 3 ' AtfflDS/^/K # 

[0 0 2 2] 



1 3 
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^r^>T r ^ # • V^h-tOALKl E&^CD^n^-*-. ALK 1 
[0 0 2 3] 

if© <k -5 # «fe < > Mizmmc&^T 

(M. Ohkuma, et al J. Biol. C h e m. , vol. 27 
3, 3948-3953 (1 9 9 8) ) „ 
[0 0 24] 

? («TORF2tBSt) ffiM^l, ORF2M^itiHfl)* 
»i;>f;i/CoA5:?;7-T^S (R) - 3 - 1: Kn ^^TS>;i/C o Ate 
MW^tZ (R) ft#M6tx;>f;bC o At F^-lf^lHDT^ y^@B#l£3f-Y 

■%2&#fmzm^*>frZ> 0 (T. Fukui, etal FEMS Micro 
biology Letters, vol. 170, 69-75 (1999) 
) 
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SW^D^-^-ALKlp (IB#I##3) , ^-U-^-ALKlt ( 
SB^tI## 4) (GenBank D0 0 4 8 1) (M. Takagi, et a 

1 Agric. Biol. Chem. , vol. 5, 2217-2226 ( 

1 9 8 9) ) 5:Mt§^i:^tS 0 

?u ^- * j; t>*# - ^ * - % - £M&mte^z&Mi'fz> &&<DfflmBm%m 
fe#i## 5 frbmpm^ s ic?*i- 0 p c Rv&mzuMmte^mKtfmm^izn 

\* if © «fc 3 5: ffi v*T % J: v^ „ 

[0 0 2 5] 

, 5' WSall, 3* ^NdeI0ALKlp^in3i:#t^ 
£<, # - ^ *- # -gP3H£IB?!I#-^4 ZffiMtZ LXmfm^ 7 i:@B^[I#-^ 8 £M 
VMT, 5' indlll, 3' mffi&E c o RVCALK 1 t £#§g-T 

§3fc^§§ 0 ^^^-{ClipUTUl £3r^>-rW # • v;bh— t^OAd e 

1 i&te^- (@B3«# 9. GenBank D00855) (S. Kawai, e 
t al, Agric. Biol. Chem. , vol. 55, 59 — 65 ( 
199 1) ) £J^T, 7-^-I^&i)7iyMe)7f->lClSl/fc^^ 
#-pUTAl (01) *m.mt& Z£.tf°V£ <£>„ pUCNT (WO94/03 
6 13 izmM) ©PvuII, Ndel -tfr-f htCALK 1 t S^llrU ^fcpU 
CNTfflHi nd I I I, S s p It>f MCALK1 t^btpUALl ( 
0 2) &iit§ii:^t*g5, 0 ^iCpUAL 1 ©N del, Pst Ii^-f MC 
ORF2&M^l, ^7^5FpUAL-ORF2 (S3) *Wm-t2>Z.£tfT: 
t^. pUALUiitSliliJCiitSpUCNT-ALKltON 
del, Hindll If>fMCORF3^U 2 {C A L K 1 p 

pUAL — ORF 3 (®4) SiitS^ t^T'^5„ 
[0 0 2 6] 

o^C, ^7^^FpUAL-ORF2^f>EcoT2 2IIM^, ORF 

2 tt%lZ±mz$>^>^'U^-Z-, Tffi > lC$>&#-*%-#-%:-'ffilZ-®yiii 



1 5 
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U pUTAlOPstlt^fbC^U pUTA-ORF2§:iit§it 
££iC, p UAL-ORF 3 frk S a 1 I £J^TORF 3 ££%K 
±Sftfc&§:/n i e~*-, Tmsc&£#-^ jsitc-Wy fBU put 

A-ORF20Sal I ^>f MC^Lfe:/^;* ^ KpUTA-ORF23 (0 

(4) ^K«iii#(Z}^as 

fc&iZl*. <&m<D^miZ£ Vff t>ZL£tfX*%£ 0 m%.\£s i^^iy^^m (Led 
erberg. E. M. etal., J. Bacteriol. 119. 1 
0 7 2 (1 9 7 4)) hP^fb-J/H^ (Current Prot 

ocols inMorecular Biology, 1 ^ 1. 8. 41 
, 1 9 94^) ^&MV^^a^S„ Fast Trac k™-Y e 

ast Transformation Kitg M (Geno Technolo 

[0 0 2 7] 

— mULXm^HhX, **WrJ#- VJlb-V CHAli (S. Kaw 
ai, etal, Agric. Biol. Che m. , vol. 55, 5 

9-65 (1991) ) siv\5iii^g«. *m&K±m<Di&mnmi&&m 
^Ttfv-?smKm&?z>mLm*ftmjt)izy b^mmmmv. p uta-or 

o 

(5) TiiV^^JKDmm: 
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[0 0 2 8] 

>^ ** • vjib-y-commizis^T, mmmt. i,xmm&pB^xmm?&z.t: 

^ _tSB— JftaS (l) 3 -n Kn^i/T^^^^^^S-^bT^^/K 

[0 0 2 9] 

mmmtLXit. fflXtery^—T. mtyy=e-VM>. mwrry^—v^ 
vymry : e=.V2*^<Dyy'e—y&f&<Dm. ^^hx t^x^x. @p#xdrx 
teiftfmtfbtoZ. MMStUtti, «At£y>BMB— *U^A, U 

[0 0 3 0] 

1 7 ffl$E#2 0 0 1 -3 0 
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[0 0 3 1] 
[00'32] 

±«Ebfe^^X^ FPUTA-ORF23 £ -5 3r -V > 7 s -r • h 

— fcfNKu ««fc*r **ttic j: y, Jita-l^ (2) ^§^3 
- n Fu**/mWl£±m— fflt^ (3) T?a*3*i* 3 -n Kn^s/^^f 
^S-^-LT^S^a-^/KU m^.5^^P (3HB-co-3HH) &$&irr<5££ 

[0 0 3 3] 
[0 0 3 4] 

(R) -3-t Fn^isTfJVCoAlzmMtz (R) ft^i^^oA 
fcK^#-1f(T. Fukui, et al FEMS Microbiolog 
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y Letters, vol. 170, 69-75 (1999) ) CD7^;t 

**?Vr4 # • ?;i/h-tttCTGn K>£n>f <iz v yizmmir z> 

3<z>£#>, n>f.S/>3K>(cttCTGI:Sy3taj^ofc. 

K>£«5fcB9lc3B&Lfc., 3KV©tMMttKlaus Wolf|©Non 
convendtional Yeast in Biotechnology 
(Spr ingerffil) £##fCL-£ 0 ^Ci^iatPHAMiil^ 
( ORF2 ;|BM^1) H (R) ft#Mffii;-f^Co At tf3*£ 
( ORF3 ;SH^rj#-^2) £|g:ftU 3*1 <Z>gB#r$:5t&C O R F 2 £ O R F 
3 5:^^bfe 0 

[0 0 3 5] 

B&IBORF2, ORF 3^dp^>^^ ^* • v;uh--9-T|g^-r§ J;e>IC. -etu 
5' _t^{C=3p^>^V • h--9-©A 1 k lat^CD^D^-^-A 
LKlp (ffl#I##3 % GenBank D00481) 3' T^KI^-Y^ 
7 s >f # • V(DA 1 k ljtfe^O^-^^-^-ALKl t (I2^J##4 

Mv^fe^^-rv-@B^J^ia^J*#5*^^MB^J#-^8^c^•r 0 pcr0^#«9 4 

A C l£\ 5 5 S C 2^j\ 72°C 3#£ 1 ?Jl£ U 3^l$:2 5iiyit 

ML£ 0 ^n^-^-^ii@B^rj#-^3 &£IMtC LTS0#f## 5 £IB#I##6 £ 
MV\T, 5' ^Sall, 3* ^NdeI0ALKlp&#llfe o # 

-^*-#-3P£iiS2#j##4 *mmzvTmmm j % r i am^m^s zm^x, 

5' 3fcSWH indlll, 3' 5ftS8#E c o RVtDALKl t fcfEigb&o * 
^tfHCORF 2 tORF3 SMtS ^ # - p U C 1 9&C3r^>^ # • 
7;i/h-t©@BilIl (ARS) (Gen Bank D2 9 7 5 8) £J;t>* 
URA3 3tfc^- (Gen Bank D12720) ^Igb/cpUTU (M. O 
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hkuma, etal, J. Biol. Che m. , vol.273, 3 
948-3953 (1998)) t^^y^^f # • 7^b-f©ADE 1 Mfc* 
(IB#J#-5§-9, Genebank D00855) £JgVAT> V - - itfc-? £ 

•?7i/M^rf->icfibM^^-Tfe6 P uTAi (mi) OTifc 

„ PUTA151 pUTUlMXho I &fflV^URA3»er?&Bfc*U 
3*UCS a 1 I fcffl^TU»Jil|bfcADE l*^»rtf &t8»L*£l,;fc. 
[0 0 3 6] 

PUCNT (WO 9 4/0 3 6 1 3 tCflB*) (DPvuII, Nd e IiM hfc 
ALKltS^U IfcpUCNTCHi nd I I I % SspIf^fhtCAL 
Kl t ^UpUAL 1 (®2) ZWmi,fco *CpUAL10NdeI, 
P s t Iif-f MCORF 2 fcfg^U ^X^KpUAL-ORF2 (0 3) % 
*fe, pUALUiinicflCfitSpUCNT-ALKlt 
©Ndel, HindIIIf>fMcORF3^U S^CALKlp^i 
pUAL — ORF3 (04) £=Pi§L£o 
[0 0 3 7] 

O^C. ^5^5 FpUAL-ORF2A^EcoT2 2UM^ ORF 

U P UTAl©PstI^M:^U pUTA-ORF2$:i|bL $ 
?>(C. P UAL-ORF3^e,SalI S:MV\TORF 3 £ £ fc{C_Li&}C&S 
n^e-#-, T«K:&S*-3*-*-&— fifjc-gjyjfju PUTA-ORF2 
©Sal h fCM^Lfe^^X^ KpUTA-ORF2 3 (05) £#^Sb 

£o &>±<DjfmZ£V > y^r Jib -VKl3^X±m--88t&; (1 

[0 0 3 8] 

IS^EtCte^^-r # • CHAlf (S. Kawai, et. a 

1 , Agric. Biol. Che m. , vol.55, 59-65 (19 
9 1) ) OTbfc. m^lzWmLfc^^X^ K&^AlTSfc&K:, Fast 
Track -Yeast Transformation Kit ffl (Geno 
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Technology) ££gffib£ 0 zfU b n;i/{C b fe^o XMft U 38&:7 
b — h (0. 67w/'v%Yeast Nitrogen base witho 
ut amino acid, 2 w/ v -X, 24mg/L tlX^S^ 

[0 0 3 9] 

GfeM! 3 ) 

yf^X^ h'pUTAl, pUTA — ORF 2 3 ffi*m-tZ> 3f ^ # • 

h — »NM;MJfcfe&©±bK:*&a*bfe. MittYNB^ (0. 6 7w/v% 
Yeast Nitrogen base without amino acid 
© ) {C 1 w/v%#1f ^ ;E 2 w/ v % A - Aiia b fcM&M L fc. JJ<U 

x^rMi^«iiYNB§i}c i w/v%j)*f* smzmnv. mmmt it 

(D 2 w/ v%/\°— (D2w/v%t^i, ®2w/v%ff7T3iJX ®2 
w/ v %A^tr A V Ife. 
[0 0 4 0] 

Miif©yj iz n h»;^100^U50ml ©t&*g*S#Ao £ 5 

0 0mliP75^3tCgait 2 OB^^U 5 0 0 m L (D&mmMZ AtV 

fc2LiP777n{ciov/v%gitfc 0 z.ti*mmum3 o°c, 

120rpm, ^F#^«7 2^^^we»^#T^#bfeo £ - b ? f 

0' »A^)KK:J:oT»#&iaJRU :* # -;i/T?ifti£bjfcffc, XtSfKfllb 

#e>*i;Mfci»SS#&*»U *nn*;i/A£ 1 0 0 m 1 ^inb — «ft*#bT#lffi 
b£ 0 »SftbT»#«:lifc*U 1 -2ml C£T'?g|§b 

[0 0 4 1 ] 

^(Dj^, ^7X5FpUTA-ORF2 3$:iAbfeiixtt5:ti/i, 
tT'^tlti:$iC#^tlfc'\^f>^ONMRM (JEOL, J NM — 

ex4oo) ©nai&asi, mifcm-t* 

[0 0 4 2] 
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3HB-co-3HH) ^it^SiW^ofc. 
[0 04 3] 

[0 044] 

<110>MMfc^X^$cj££?*± KANEKA CORPORATION 
<130>TKS-4353 




<160>9 
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<210> 1 

<211>1785 

<212>DNA 

<213>Artif icial Sequence 

<220> 

<221>GDS 

<222>1..1785 



<400>1 



atff tct 




cca 


tct 


tat 


exert 
gg L 


ppa 


t Lg 


ttr 


S <*cl 


erf + 


tt cx 
I Lg 


erf* t 
gt/ L 


L/d. L 


tap 

IdL 




aat cat 




ttg ttg get 




crc t 


aaa 

acta 


crCt 
gv L 


f*aa 


air is 




O n-O 
«g<* 


apt 


gls t 




caa pec 


ttff 


ttg 


caa 


act 


aac 




cat 


cat 


ftp 

*» Lg 






Ct t 


t tc 
L Lg 


era a 




caa fffft 


tct 


caa 


caa 


cca 


tgo- 
l bb 


caa 


ttc 


att 


caa 






a. tg 


aat 


t CC 




tgg caa 


gat 


caa 


tta 


aaa 


ttg 


atg 


caa 


cac 


act 


ttg 


tta 


aaa 


tct 


get 


240 


ggt caa 


cca 


tct 


gaa 


cca 


gtt 


att 


act 


cca 


gaa 


aga 


tct 


gat 


aga 


aga 


288 


ttt aaa 


get 


gaa 


get 


tgg 


tct 


gaa 


caa 


cca 


att 


tat 


gat 


tac 


tta 


aaa 


336 


caa tec 


tat 


ttg 


tta 


act 


get 


aga 


cat 


ttg 


ttg 


get 


tct 


gtt 


gat 


get 


384 


ttg gaa 


ggt 


gtc cca 


caa 


aaa 


tct 


aga 


gaa 


aga 


ttg 


aga 


ttc 


ttt 


act 


432 


aga caa 


tac 


gtc 


aac get 


atg 


get 


cca 


tct 


aat 


ttc 


ttg 


get 


act 


aac 


480 


cca gaa 


ttg 


tta 


aaa 


ttg 


act 


ttg 


gaa 


tec 


gat 


ggt 


caa 


aat 


ttg 


gtt 


528 


aga ggt 


ttg 


get 


tta 


ttg 


get 


gaa 


gat 


ttg 


gaa 


aga 


tct 


get 


gat 


caa 


576 


tta aac 


att 


aga 


ttg act 


gat 


gaa 


tec 


get 


ttt 


gaa 


tta 


ggt 


aga 


gat 


624 


ttg get 


ttg 


act 


cca ggt 


aga 


gtt 


gtt 


caa 


aga 


act 


gaa 


tta 


tat 


gaa 


672 


tta att 


caa 


tac 


tct 


cca 


act 


act 


gaa 


ace 


gtt 


ggt 


aaa 


ace 


cca 


gtt 


720 


ttg ate 


gtt 


cca 


cca 


ttc 


att 


aat 


aaa 


tat 


tac 


att 


atg 


gat 


atg 


aga 


768 


cca caa 


aac 


tec 


ttg gtc 


get 


tgg 


ttg 


gtc 


get 


caa 


ggt 


caa 


ace 


gtt 


816 


ttc atg 


att 


tec 


tgg 


aga 


aac 


cca 


ggt 


gtt 


get 


caa 


get 


caa 


att 


gat 


864 


tta gat 


gat 


tat 


gtt 


gtt 


gat 


ggt 


gtc 


att 


get 


get 


ttg 


gat 


ggt 


gtt 


912 
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# 



gaa 


gec 


get act 


ggt 


gaa aga gaa 


gtt cac ggt 


att ggt 


tac 


tgt 


att 


960 


ggt ggt 


ace get 


ttg 


tct tta get 


atg ggt tgg 


ttg gee 


gee 


aga 


aga 


1008 


caa 


aaa 


caa aga 


gtt 


aga act get 


act ttg ttt 


act act 


ttg 


ttg 


gat 


1056 


ttc 


tec 


caa cca 


ggt 


gaa ttg ggt 


att ttt att 


cat gaa 


cca 


att 


ate 


1104 


gee 


gee 


tta gaa 


gec 


caa aat gaa 


get aaa ggt 


att atg 


gat 


ggt 


aga 


1152 


caa 


ttg gec gtc 


tec 


ttc tct ttg 


ttg aga gaa 


aac tct 


tta 


tat 


tgg 


1200 


aat 


tac 


tat att 


gat 


tct tac tta 


aaa ggt caa 


tct cca 


gtt 


get 


ttt 


1248 


gat 


ttg 


ttg cac 


tgg 


aac tct gat 


tct act aat gtt gee 


ggt 


aaa 


act 


1296 


cat 


aac 


tct ttg 


ttg 


aga aga tta 


tat ttg gaa 


aat caa 


ttg 


gtt 


aaa 


1344 


ggt 


gaa 


tta aaa 


att 


aga aac act 


aga att gat 


tta ggt 


aaa 


gtt 


aaa 


1392 


act 


cca 


gtt ttg 


ttg 


gtt tct gee 


gtt gat gat 


cac att 


get 


tta 


tgg 1440 


caa ggt 


ace tgg 


caa 


ggt atg aaa 


ttg ttc ggt ggt gaa 


caa 


aga 


ttt 


1488 


tta 


ttg gec gaa 


tec 


ggt cat att 


get ggt att 


att aat 


cca 


cca 


get 


1536 


get 


aac 


aaa tac 


ggt 


ttc tgg cac 


aat ggt get 


gaa get 


gaa 


tct 


cca 


1584 


gaa 


tct 


tgg ttg 


get 


ggi gec ace 


cat caa ggt 


ggt tec 


tgg 


tgg 


cca 


1632 


gaa 


atg 


atg ggt 


ttt 


att caa aac 


aga gat gaa 


ggt tct 


gaa 


cca 


gtc 


1680 


cca 


gee 


aga gtc 


cca 


gaa gaa ggt 


ttg get cca 


get cca 


ggt 


cac 


tat 


1728 


gtc 


aaa 


gtt aga 


tta 


aac cca gtt 


ttc get tgt 


cca ace 


gaa 


gaa 


gat 


1776 


get 


get 


taa 














1785 



<210>2 

<211>405 

<212>DNA 

<213>Artificial Sequence 

<220> 

<221>CDS 

<222>1..405 
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<400>2 

atg tct get caa tec ttg gaa gtt 

aga ttc ggt gee gee gaa gtt get 

ttc aac cca ttg cac ttg gat cca 

gaa aga cca ate gtc cat ggt atg 

ttg ttg ggt caa caa ttg cca ggt 

tct tta tct ttc aaa ttg cca gtc 

gaa gtt gaa gtt act get ttg aga 

act act aga att ttc act caa ggt 

get gtt gtc aaa ttg cca taa 



ggt caa aaa get aga tta tct aaa 48 
get ttt get gee tta tct gaa gat 96 
get ttt get get act ace gee ttc 144 
ttg tta get tct tta ttt tec ggt 192 
aaa ggt tct att tat ttg ggt caa 240 
ttt gtc ggt gat gaa gtt ace get 288 
gaa gat aaa cca att get act ttg 336 
ggt get tta get gtt ace ggt gaa 384 

405 



<210>3 

<211>1017 

<212>DNA 

<213>Candida maltosa 
<220> 

<223>promoter ALKlp 
<400>3 

atgeatgaac aggatttaat cccaagaaaa aagtctattt tctattttca caaggaaact 60 
ggaaaaaect ttttgtgttt tgaagtagct cegtaataac ctgtaaaaaa ataaattttg 120 
aagatttgac ttgctgatga aaatgetate agtgtagctc tagacttgat actagactat 180 
gatggcaaca catggtggtc aacgtgcaag acatcaccca atgagaagac tgctaaccag 240 
aaaaaaaagg ggacaaaaga aaaactcgag agaaaaagtc aaattggtgt aaaattggct 300 
atttttggta ctttcctaat ggggaaatta attgtttaaa attccagttt ttccagagtt 360 
aagatttcga ccaattattt ttaatccata tgatcttcat cattatcaac ttgtgaaaaa 420 
taataatcga ggtacgttta atacgagata ttagtctacg gctatgaatg ttggatatac 480 
ttcattgacg atcagaagct tgattggtta ttcaggtgca tgtgtggata taaacccaac 540 
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aaattatcta 


gcaactgtgc 


cttccccaca 


ttggtcaaag 


aaaccctaaa gcaaattaaa 600 


atctggataa 


ataaatcatt 


catttcacat 


tttccggtta 


gtataaggtt 


ttttaaattt 660 


ttttttacag 


tttagccctt 


tcaattacca 


aatacggtaa 


caatgtgctt 


tgtaacatgc 720 


agggga ii x x 


CXCCgXXgCX 


gt I X XC ICCa 


catgc xttta 


atgtgtaata aattaaaaaa 780 


attacaaaga 


aaaaccggca 


tataagcatc 


ggagtttaca 


ttgttaacta 


actgcaaaat 840 


ggcga tgttt 


caaatcaaca 


aaatttaaaa 


aaaccccaaa 


aaaaaagtat 


catataaatt 900 


aaactcaaaa 


tccttttgat 


tgcataaaat 


ttttaaatct 


cttctttttt 


ttctttttta 960 


ctttcttatc 


tattctattc 


tttttttata 


tatctaattc 


atttataaca 


tctggtc 1017 



<210>4 

<211>218 

<212>DNA 

<213>Candida maltosa 



<220> 

<223>terminater ALKlt 
<400>4 

atagatggat ttttcttttt tatgtgtatt 
•taataaaaat atttgtagtt atttatatgc 
tttctttctt tatctttccc ccatgctaag 
taaccgtata atactaagat caatctccaa 



tccggttaat aaatgtttaa attttttttt 60 
aaaaaaaaaa aatattcaaa gcaatcttcc 120 
gtctaaaaca ccacaactta aaacccaact 180 
agatgcat 218 



<210>5 

<211>46 

<212>DNA 

<213>Artif icial Sequence 



<220> 
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<400>5 

tttttcagct ggagctcgtc gacatgcatg aacaggattt aatccc 

<210>6 

<211>39 

<212>DNA 

<213>Artif icial Sequence 

<220> 

<223>primer 
<400>6 

ccggaattcc atatgcagat gttataaatg aattagata 

<210>7 

<211>32 

<212>DNA 

<213>Art if icial Sequence 
<220> 

<223>primer 
<400>7 

cggaagctta tagatggatt tttctttttt at 

<210>8 
<211>45 




^2000—396955 



<212>DNA 

<213>Artif icial Sequence 

<220> 

<223>primer 
<400>8 

tttttgatatc gagctcgtcg acatgcatct ttggagattg atctt 45 

<210>9 

<211>1820 

<212>DNA 

<213>Candida maltosa 

<220> 
<221>CDS 
<222>538..1413 
<223>Adel 

<400>9 

gatccccttc ttcaaacctt taaatgacat tgtttcgttt ctctatgttt ggtatcggtt 60 
cttcttcttc ttcaaaaaaa aggggggcac tattcaaaaa aaaatattat aacagtatga 120 

tttttttccc tctcccgtcg attgaggttt tttttttctc tttcgtcttg gtcttttgct 180 

tttcactcca aaaatggaaa cacgcgcggc tcaactcgaa atccgtgatc aaaaaaataa 240 

aggctgtgag tttcgagcca ataattatga attagtggta ttttttttaa agataaataa 300 

tcaagaatcg cattagggag acgaatatgc gttattcaaa taaaaagaca attcttttag 360 

ggtagcattt cccttcaagt tcatcccaca tgtacattaa tgtcaatgat gtcgcagaag 420 

ttaaattagc agaagaaaaa aaaaatgtga attactccga gtcaactctt ctttctcttc 480 

ttctttttct tctttatcac cataatcacc accaccacca ccaccaccag ctcccagatg 540 
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acttcaacta acttagaagg aactttccca ttgattgcca aaggtaaagt cagaigatatt 600 
taccaagttg acgacaacac tcttttattc gttgctactg atagaatttc cgcatacgat 660 
gtgattatgt ctaatggtat cccaaataaa ggtaaaatct taaccaaatt gtctgaattc 720 
tggtttgatt tcttgccaat tgaaaaccat ttaatcaaag gagacatttt ccaaaaatat 780 
cctcaactag aaccatatag aaaccaattg gaaggcagat ccttacttgt tagaaaattg 840 
aaattgatcc ctcttgaagt tattgttaga ggttacatca ccggttccgg ctggaaagaa 900 
taccaaaaat ctaaaaccgt ccacggtatt cctattggtg atgtggttga atcacaacaa 960 
atcactccta tcttcacccc atccactaaa gcagaacaag gtgaacatga tgaaaatatc 1020 
accaaagaac aagctgacaa gattgttgga aaagaattat gtgatagaat tgaaaaaatt 1080 
gctattgatt tgtacaccaa agccagagat tacgctgcca ctaaaggaat tattatcgct 1140 
gatactaaat ttgaatttgg tttagatggt gacaacatcg ttcttgttga cgaagtttta 1200 
actccagatt cttccagatt ctggaatgct gctaaatacg aagttggtaa atctcaagac 1260 
tcttacgata aacaattttt gagagattgg ttaacttcta atggtgttgc tggtaaagat 1320 
ggtgttgcta tgcctgaaga cattgtcact gaaaccaaga gcaaatacgt tgaagcttac 1380 
gaaaatttaa ctggtgacaa atggcaagaa taaattaagg atatctatta ttaaagcttt 1440 
ctatttatcc caaactttcg tagtattttc tgacatgttc agatgttttt actttatctt 1500 
tcctgaaatt tttgatttct aaccgactct tgcatgtagc tcttgataat gcaacatatg 1560 
cttgaccatt agcaaaactt ctacctaaat ctattttgac tctgtccaaa gtttgacctt 1620 
gagctttgtg gatcgacatc gcccacgaca agatcatttg gtttgttttt atggtgggtt 1680 
attggcactt ggtgcaactg atggtttaac tttggaagag gctaagaaat tgaagacttg 1740 
gaatgaagaa cgtgcatctg atttcaaatt gggtgaagaa ttgacttata cttgttataa 1800 
aatgtatcat gatgttgatc 1820 

imi] mmmic&^T^zz-t^T&mLf^^x^ kputa i 

im2] mmm^te^Tmmhtc^^*^ fpual i *^w&m^%>z> Q 
[®3] mmmiz&^Tmmhtc?^*^ k p ual-orf2 it^m^m 
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[04] mMmK&^Tmmhfrzf^xs kpual-orf 3 £^1-^0 
[®5] mmmiz^xmmvr^y'^^^ kputa-orf23 ^tm^, 

[07] mMMK&^TmMZfttc.7$V^^;i<DNMRftffi?-V- b^SbS 
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CHI3] 



Wdel 




MS pUAL-0RF2 

[04] 
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[US] 
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Sail 




Sacl 
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